Abstract-Selecting projects is an important problem, yet often difficult task. It is complicated because there is usually more than one dimension for measuring the impact of each project and especially when there is more than one decision maker. This paper considers a real application of project selection for Telecommunication projects with using the opinion of experts by one of the group decision making model, it is called TOPSIS 1 method. Four kinds of criteria include qualitative, quantitative, negative and positive criteria have been considered for selecting the best one amongst five projects and ranking them. We have also used from three expert's opinion in Cable Network. Finally the introduced method is used in a case study (Telecommunication sector) and extracted results from it are analyzed from different points of view.
INTRODUCTION
A project is a temporary endeavor undertaken to create a unique product, service or result. Temporary means that every project has a definite end. The end is reached when the project's objectives has been achieved, or it becomes clear that the project objectives will not or cannot be met, or the need for the project no longer exists and the project is terminated. Temporary does not necessarily mean short in duration, many projects last for several years. In every case, however, the duration of a project is finite. Projects are not ongoing efforts. Selection of project among a set of possible alternatives is a difficult task that decision maker (DM) has to face. [1] Project selection and project evaluation involve decisions that are critical to the profitability, growth and survival of project management organizations in the increasingly competitive global scenario. Such decisions are often complex, because they require identification, consideration and analysis of many tangible and intangible factors.
1 -Technique for order-preference by similarity to ideal solution Hwong & Yoon describe multiple decisions making as follows: Multiple decisions making is applied to preferable decisions (such as assessment, making priority and choice) between available classified alternatives by multiple attribute (and usually opposite). [2] People generally use one of two following methods for making decision:
1-Trial & Error method and modeling method 2-Modeling method In trial & error method decision maker face the reality so he chooses one of alternatives and witness the results. If decision errors are great and cause some problems, he changes the decision and selects other alternative. In modeling method decision maker models the real problem and specifies elements and their effect on each other and get through model analysis and prediction of real problem [3] . Many mathematical programming models have been developed to address project-selection problems. However, in recent years, multi-criteria decision making (MCDM) methods have gained considerable acceptance for judging different proposals. The objective of Mohanty's study was to integrate the multidimensional issues in an MCDM framework that may help decision makers to develop insights and make decisions. [4] Another research used fuzzy AHP and TOPSIS technique (without qualitative criteria) to presented a method for project selection problem. The reviewed four common methods of comparing alternatives investment including net present value, rate of return, benefit cost analysis and payback period to use them as criteria in AHP. They computed weight of each criterion and then assessed the projects by doing TOPSIS algorithm. [5] The location selection maybe simply based on past experience, rudimentary, "gut-feeling", or a combination of them. Alternatively, it may involve scientific methods. They introduced both deterministic and dynamic approaches and present some of the basic quantitative methods, including data envelopment analysis model and binary integer linear program models, serving as a base for both academics and practitioners. [6] An application of the fuzzy ANP along with the fuzzy cost analysis in selecting R&D projects presented by another researcher. They used triangular fuzzy numbers are used for the preferences of one criterion over another then by using a pair wise comparison with the fuzzy set theory, in which weight of each criterion in the format of triangular fuzzy numbers is calculated. [7] A multi objective functions have been considered to maximize the summation of the absolute variation of allotted resource between each successive time periods. [8] Some researchers developed a multi objective model for the problem, which was formulated by goal programming. In that model, the selection of priorities and aspiration levels was performed by using Delphi method. They recommended employing multi objective approach to obtain non-dominated solutions of project selection problems firstly and applying subjective methods like Delphi method next in order to choose among non-dominated solutions. [9] Project selection problem was presented by using a methodology based on the AHP for quantitative and qualitative aspects of a problem, is proposed in another research to assist in measuring the initial viability of industrial projects. He believed that industrial investment company should concentrate its efforts on that development of pre-feasibility studies for a specific number of industrial projects which have a high likelihood of realization. [10] 2. THE TOPSIS METHOD TOPSIS (the Technique for Order Preference by Similarity to Ideal Solution) was developed by (Hwang and Yoon, 1981) as an alternative to the ELECTRE method. The basic concept of this method is that the selected alternative should have the shortest distance from the ideal solution and the farthest distance from the negative-ideal solution in a geometrical sense. This method considers three types of attributes or criteria:
1. Qualitative benefit attributes / criteria 2. Quantitative benefit attributes 3. Cost attributes or criteria In this method two artificial alternatives are hypothesized:
1. Ideal alternative: the one which has the best level for all attributes considered. 2. Negative ideal alternative: the one which has the worst attribute values.
TOPSIS selects the alternative that is the closet to the ideal solution and farthest from negative ideal alternative. TOPSIS assumes that we have m alternatives (options) and n attributes / criteria and we have the score of each option with respect to each criterion. Let x ij score of option i with respect to criterion j, we have a matrix X = (x ij ) mun matrix. Let J be the set of benefit attributes or criteria (more is better) Let J' be the set of negative attributes or criteria (less is better)
Step 1: Construct normalized decision matrix. This step transforms various attribute dimensions into nondimensional attributes, which allows comparisons across criteria. Normalize scores or data as follows: r ij = (2.13)
Step 2: Construct the weighted normalized decision matrix. Assume we have a set of weights for each criteria w j for j = 1, …, n. Multiply each column of the normalized decision matrix by its associated weight. An element of the new matrix is: v ij =w j .r ij (2.14)
Step 3: Determine the ideal and negative ideal solutions. Step 4: Calculate the separation measures for each alternative.
The separation from the ideal alternative is:
Similarly, the separation from the negative ideal alternative is:
Step 5: Calculate the relative closeness to the ideal solution C* i C* i =S' i /(S* i +S' i ), 0C* i 1 (2.21)
Step 6: Rank the preference order The best satisfied alternative can now be decided according to preference rank order of c* i . Therefore, the best alternative is the one that has the shortest distance to the ideal solution. The relationship of alternatives reveals that any alternative which has the shortest distance to the ideal solution is guaranteed to have the longest distance to the negative-ideal solution. Finally, we should select the option with c* i closet to 1.
3. Methodology When the contractors want to choose the best project amongst all proposed projects, they need to choose some criteria that they can help to find the best one. Based on proposed methodology, we select some criteria like as follow: Contract Period: It is the maximum time of project should be completed. This period begins from the time of the project hand over to the contractor and continues until the end of project and handing it over the employer. Resection in degree of contractor: Each project after completion would be mentioned in the dossier of the contractor. Therefore resection has got a direct relation with the number and size of contract. Project risks: They are unidentified but probable event which would show off in the form of negative side effects that will affect on the aims of project. Profit: Subtraction of incomes out of costs. After identifying these criteria, their weights are found by Delphi Method. Then, three experts help us about specifying the weight of criteria respect to projects separately. The relative importance values are determined with a scale of 1 to 9, where a score of 1 represents very low between the two elements and a score of 9 indicates the extreme of one element from another. And you can see algorithm of project selection in below figure.
Case study
This study is illustrated the expansion of optical fiber for Telecommunication sector in one part of IRAN. There are five projects with five different routes including the amounts of Soil, Asphalt and Rock excavation and also restoration of excavation path after implementation are as data. Now we construct the weighted normalized decision matrix: 5. Conclusion This paper examines a profit -maximizing Project selection and scheduling problem. Yet limited available resources may not allow all of them to be pursued. The group MCDM model has been described in this paper and applied to a real-life project organization. In this paper it is used different criteria such as qualitative and quantitative that they are positive and negative. We applied DELPHI method as converting qualitative criteria to quantitative by using the 1 to 9 scales and also Group TOPSIS method helped us for evaluating and ranking the projects. A real-life example in telecommunication sector was illustrated and finally it's result as follow: Among 5 projects with respect to 4 criteria, after using these methods, the best one is project 1 and Project 3, Project 2, Project 5, Project 4 will follow it respectively. Project 1 >> Project 3 >> Project 2 >>Project 5 >>Project 4
